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.2013.04.0Abstract The present study investigated the effects of lead nitrate on the histo-cytological changes
in prolactin cells of Heteropneustes fossilis. Catﬁsh were subjected to 657.6 and 164.4 mg/L of lead
nitrate for 96 h and 28 days, respectively. Blood from ﬁsh was collected on 24, 48, 72 and 96 h in the
short-term and after 7, 14, 21, and 28 days in the long-term experiments. Blood was collected for
analysis of calcium levels and pituitaries were ﬁxed for histological studies. After short-term lead
exposure, plasma calcium levels of ﬁsh remain unaffected at 24 h. The levels exhibit a decrease after
48 h which persists till end of the experiment (96 h). Plasma calcium levels of ﬁsh exposed to lead for
7 days exhibit a decrease. This decrease persists progressively till the end of the experiment
(28 days).
Prolactin cells of the ﬁsh exposed to lead remain unaltered throughout the short-term experiment.
Whereas in chronically exposed ﬁsh the prolactin cells remain unaffected till day 7. Nuclear volume
of these cells exhibits an increase and cells are noticed degranulating after 14 days of lead treatment.
These changes are more pronounced 21 days onward. Also, after 28 days degeneration among pro-
lactin cells is observed.
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01Introduction
Over the last few decades the contamination of aquatic reser-
voirs with a wide range of toxicants has become a matter of
great concern (Dirilgen, 2001; Vinodhini and Narayanan,
2008). There is an increasing awareness of heavy metal toxicity
and the scientists are working world over in this ﬁeld (El-Naga
et al., 2005; El-Moselhy, 2006; Alturiqi and Albedair, 2012;
Naiker et al., 2012). Contamination with heavy metals mayational Institute of Oceanography and Fisheries.
Figure 1 Plasma calcium levels of short-term lead nitrate treated
Heteropneustes fossilis. Values are mean ± S.E. of six specimens.
Asterisk indicates signiﬁcant differences (P< 0.05) from control.
Figure 2 Plasma calcium levels of long-term lead nitrate treated
Heteropneustes fossilis. Values are mean ± S.E. of six specimens.
Asterisk indicates signiﬁcant differences (P< 0.05) from control.
Figure 3 Prolactin cells of control Heteropneustes fossilis.
Herlant tetrachrome X 800.
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pient environment. Fishes being the water inhibitors cannot es-
cape from the detrimental effects of these toxicants (Clarkson,
1998; Olaifa et al., 2004; Vinodhini and Narayanan, 2008).
After reaching into an animal’s physiological system, heavy
metals can accumulate in various tissues (Rani, 2000; Rashed,
2001; Szebedinszky et al., 2001; Bervoets et al., 2001; Pillai
et al., 2002) and cause serious damage to tissue and organs.
Lead is a naturally occurring heavy metal which has been
used in various ways including mining, smelting, reﬁning, gas-
oline, battery manufacturing, electrical wiring, soldering,
painting, ceramic glazing and the making of stained glass.
Due to its non-degradable nature, it gets into our environment
and eventually enters the human and animal’s blood stream.
Although few reports are available regarding the effects of hea-
vy metals on the endocrine gland regulating calcium homeosta-
sis in ﬁsh (Pratap et al., 1989; Rai and Srivastav, 2003; Rai
et al., 2009), the effects of lead is the least studied in this group
with regard to similar aspect. Hence, in this study we aimed to
evaluate the effect of lead exposure on the histo-cytology of
prolactin cells in the stinging catﬁsh, Heteropneustes fossilis.
Materials and methods
Live freshwater stinging catﬁsh H. fossilis (after two week
acclimatization) were subjected to 657.6 mg/L (80% of 96 h
LC50) and 164.4 mg/L (20% of 96 h LC50) of lead nitrate for
short-term and long-term, respectively. Concurrently, a con-
trol group was also run. The media (both control and experi-
mental) were changed every 24 h. The ﬁsh were sacriﬁced at
24, 48, 72 and 96 h in the short-term experiment and at 7,
14, 21 and 28 days in the long-term experiment. Blood was col-
lected by sectioning of caudal peduncle and plasma calcium
levels were determined by using a Sigma kit (Sigma Chemical
Co., kit # 587 A). After collection of blood samples, the pitu-
itary glands along with the brain were ﬁxed in aqueous Bouin’s
ﬂuid and Bouin’s-Hollande ﬁxatives for histological studies.
Tissues were routinely processed in a graded series of alcohols,
cleared in xylene and embedded in parafﬁn wax. Serial sections
were cut at 6-lm. The pituitaries were stained with Herlant tet-
rachrome and Heidenhain’s azan techniques. Ethical approval
for the study was obtained from the Ethics Committee of the
DDU Gorakhpur University.
Nuclear indices (maximal length and maximal width) of the
prolactin cells (50 nuclei from each ﬁsh thus 300 nuclei from 6
ﬁsh) were taken with the aid of an ocular micrometer and the
nuclear volume was calculated as – volume = 4/3 p ab2 where
‘a’ is the major semiaxis and ‘b’ is the minor semiaxis. Stu-
dent’s t test was used to test for signiﬁcant differences between
the control and experimental groups with P< 0.05 being ac-
cepted as signiﬁcant.
Results
After short-term lead exposure, the plasma calcium levels of
the ﬁsh were unaffected at 24 h. The levels decreased after
48 h and persisted till the end of the experiment (96 h)
(Fig. 1). The plasma calcium levels of the ﬁsh exposed to
lead for 7 days exhibited a decrease (Fig. 2). This decrease
persisted progressively till the end of the experiment (28 days)
(Fig. 2).In control ﬁsh, the prolactin cells possess indistinct cell
boundaries (Fig. 3). However, the nuclei are distinct with dense
chromatin granules. The cytoplasm is scanty and is azocarmin-
Figure 4 Nuclear volume of prolactin cells of long-term lead
nitrate exposed Heteropneustes fossilis. Each value represents
mean ± S.E. of six specimens. Asterisk indicates signiﬁcant
differences (P, 0.05) from control.
Figure 5 Prolactin cells of 14 day lead nitrate treated ﬁsh
exhibiting degranulation. Herlant tetrachrome X 800.
Figure 6 Prolactin cells of 28 day lead nitrate exposed Hete-
ropneustes fossilis showing degeneration. Herlant tetrachrome X
800.
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in the prolactin cells of the ﬁsh exposed to lead has been no-
ticed throughout the short-term experiment. The prolactin
cells remain unaffected till 7 days following lead exposure.
The nuclear volume of these cells exhibits an increase
(Fig. 4) and the cells are noticed degranulating (Fig. 5) after
14 days of lead treatment. These changes are more pronounced
21 days onward (Fig. 4). Also, after 28 days degeneration
among prolactin cells is observed (Fig. 6).
Discussion
In the present study increased activity of prolactin cells has
been noticed in the lead exposed ﬁsh which is evident by
degranulation and increased nuclear volume. In the past James
and Wigham (1986), Fu et al. (1989), Mishra et al. (2008, 2011)
and Srivastav et al. (2010) have investigated prolactin cell
activity in response to toxicants. The present study is in agree-
ment with the observations of earlier investigators who have
reported hyperactivity of prolactin cells after exposure of ﬁsh
to toxicants – cadmium (Fu et al., 1989), metacid (Mishra
et al., 2008), cypermethrin (Mishra et al., 2011) and deltameth-
rin (Srivastav et al., 2010). These authors have also correlatedthe increased activity of prolactin cells to hypocalcemia no-
ticed after toxicant treatment. However, James and Wigham
(1986) noticed no effect on prolactin cell activity following
cadmium injection to rainbow trout. Exposure to toxicants
has caused elevated levels of prolactin (Meredith et al., 1999;
Thangavel et al., 2005, 2010; Ramesh et al., 2009). These re-
ports strengthen observations of the present study. Lead expo-
sure to ﬁsh Catla catla caused a decrease in calcium and
phosphate content of bones (Palaniappan et al., 2010). This de-
creased bone calcium content could be ascribed to the in-
creased prolactin release after lead exposure which acts on
the bone to restore the decreased blood calcium.
Prolactin has been reported to provoke hypercalcemia in
various species of ﬁshes (Pang et al., 1978; Wendelaar Bonga
and Flik, 1982; Flik et al., 1986, 1994; Wendelaar Bonga and
Pang, 1991). This action of prolactin is mainly by controlling
the gill epithelium permeability (Dharmamba and Maetz,
1972; Clark and Bern, 1980; Wendelaar Bonga et al., 1983).
In this study the observed increased activity of prolactin cells
may be due to the hypocalcemia noticed after lead exposure.
The prolactin cells get activated to restore the calcium levels
in the blood by acting on gills, kidney and bones.
Conclusion
The results from this study have shown signiﬁcant alterations
in the plasma calcium and in the histological structure of pro-
lactin cells of lead treated ﬁsh. Calcium is important for several
physiological processes including reproduction. Prolactin is
responsible for ionoregulation hence any alteration in calcium
and prolactin causes physiological disturbances which might
affect seriously the normal vital functions, growth rate and
their survival in nature.
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